A pyrosequencing-based test for detection and relative quantification of the BCR-ABL1 T315I point mutation.
The BCR-ABL1 T315I mutation imparts resistance to tyrosine kinase inhibitors currently available for treatment of chronic myelogenous leukaemia. Thus, quantitative monitoring of the emergence and expansion of T315I-positive subclones may be clinically useful. The goals of this study were to retrospectively review the authors' experience with Sanger sequencing-based BCR-ABL1 kinase domain mutation testing, paying particular attention to the T315I mutation, and to develop an alternative test for relative quantification of T315I using pyrosequencing. The performance of a new T315I pyrosequencing assay was evaluated. Total RNA was isolated from whole blood and reverse-transcribed. The resulting cDNA was subjected to an initial round of PCR across the BCR-ABL1 breakpoint followed by a second round to amplify the sequence flanking ABL1 codon 315. The final PCR product was pyrosequenced to detect and quantify the T315I point mutation. Additional experiments were carried out to determine the effects of background untranslocated ABL1 on assay sensitivity in samples with low tumour burden. The results show that T315I was the most commonly detected kinase domain mutation and was persistent in follow-up testing. All 26 specimens that tested positive by Sanger sequencing for the T315I mutation were also positive using the pyrosequencing test. Relative quantification data derived from pyrosequencing matched the approximate wild-type/mutant ratios found by Sanger sequencing. Serial dilution experiments show sensitivity to 5% mutant allele. The authors also quantitatively assessed the influence of untranslocated ABL1 in the sample background on the assay and found that it occurred at levels not likely to influence performance. The described test is useful for detection and relative quantification of the T315I point mutation in chronic myelogenous leukaemia in a sensitive, specific and reproducible manner.